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Artificial arrest of synthesis of pantothenate to inhibit growth of gamma
proteobacteria
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Coenzyme A (CoA) is an ubiquitous and essential cofactor, synthesized from the
precursor pantothenate. Vitamin biosynthetic pathways are normally tightly regulated, including the
pathway from pantothenate to CoA. However, no regulation of pantothenate biosynthesis has been
identified. We have recently described an additional component in the pantothenate biosynthetic pathway,
PanZ, which promotes the activation of the zymogen, PanD, to&#160;form aspartate o -decarboxylase (ADC)
in a CoA-dependent manner. Here we report the structure of PanZ in complex with PanD, which reveals the
structural basis for the CoA dependence of this interaction and activation. In addition, we show that
PanZ actsé&#160;as a CoA-dependent inhibitor of ADC catalysis. This inhibitory effect can effectively
regulate the biosynthetic pathway to pantothenate, and thereby also regulate CoA biosynthesis.



A CoA
A
B -
PanD
P
TANSF VR
{ «— PanD < PanZ
B-73=v NI
PanF Y
R == IS L7 VB (E5 S BS)
B3 A (CoA)

1: 1\ b7 VBRUHEER A OF REER

PanD

PanD

Nozaki et al., 2012

PanD
yhhK
Panz
CoA
CoA
CoA
CoA
CoA Panz

CoA PanZ

PanD

yhhK

panZ

PanD

Panz Panz
PanD
Panz
PanZz
Y
Panz
Panz
B- PanD
Panz
Panz
PanZ PanD
PanD PanD
PanD
PanZ PanD
PanZ
PanZ PanF
PanD PanD
PanD C
PanD
[3_
PanD
PanD
PanD C
24

GNAT(Gen5-related



N-Acetyltransferase)

GNAT
PanD
PanZ PanZ
PanD PanD
CoA PanZ
PanF PanZ  PanF
L M9 glucose
+ B-alanine + B-alanine + pantothenate
Wild-type
ApanZ
ApanF
ApanZ ApanF
Panz PanF
L
PanZ PanF
B -
L
B -
B -
M9
PanZ  PanF
B -
PanF
PanZ PanF
B -
B -
PanD-PanZ
B -
Panz
M9
pBAD24-panZ
Panz

[3 -

Panz

Panz

M9 glucose

+ B-Alanine

Wild-type / Vector
(pBAD24)

ApanZ | Vector

ApanZ/ pBAD24-panZ

+ B-Alanine

Wild-type / Vector
(pBAD24)

ApanZ [ Vector

Alpanz/ pBAD24-panZ

Panz B -
Panz Panz
PanD PanD
PanD Panz
PanD
PanD  PanZ PanZ
CoA Panz
CoA CoA
CoA-PanZz  PanD
PanD
CoA-Panz

Escherichia coli express PanD zymogen
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